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DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

Section 1. Background and Proposed Rule Requirements

On October 9, 1991, the Environmenta Pratection Agency (EPA) publisheditsarigind ariteria
for Muniapd Solid Wegte Landfills(MSWLF) (40 CFR Pat 258). Thisariteriaprovided anexemption
for groundwater monitaring requirementsfor qudifying smdl, dry or remateMSWLFs A 1993 dedison
by theU.S. Court of Appedsfor the Didrict of Columbiavacated thissmdl, dry or remote MSWLF
ground-water monitoring exemption. Asaresult of requiring full ground-water monitoring & smdl
MSWLFs annud wadedigoosd codsfor communitiesbang saved by thesesdl, dry or rematelandfills
have been projected to increase several hundred percent.

Whilethe court decison doesnat dlow for atota ground-water monitoring exemptions it does
providefor dtemativesto ground-water monitoring reguirementsbased on congderation of locd landfill
sze location, and dimate. Therefore, EPA isproposing to provide gpproved Satesand tribeswith
addtiond flexihilitiesin detlermining ground-water regulaionsfor smal, ary or renatleMSWLIFs Under
thisproposd, monitaring a digiblelandfills could be conducted usng avaridly of exising geochemicd and
geophysical technologies capable for detecting and assessing potential contamination.

Section 2. Analytic Strateqy

Thefdlowing andydsetimatescogsto smdl/ory munidpa solidwedtefor (2) full 40 CFR Pat
258 ground-water monitoring requirements cods (basding), and (2) severd possbledternativestofull
grounckwater monitoring reguirements induding: usng exiding welsto sampleground-water; reduding
theligt of condiituentsbang monitored for; sampling meteriasin the unsaturated zone; callecting ol ges
samplesfrom theunsaturated zone, surveying thedectrica resstivity of thesoll benesth thelandfill, and
usng gypsum block to detect maisture beneath thelandfill. Thesedtemaivesareasubosst of optionsthat
could be chosen by the approved state or tribal government under the proposed rule.

In deve oping netiond cogtsof the proposed rulerequirements, EPA assumed that individua
landfillswould begdetoimplement themogt cog-effectivedtandivefor thet landfill. Insteed of goplying
onedtenaivetodl landfills(eg. assuming that dl landfillswill collect sail gessamples), EPA gpplied the
lowest cogt option for eech landfill type (1 ton per day, 10tonsper day, 5year remaining life, 10 year
remaininglife, etc) tothat universeof landfills and then summed dl these cost estimatesto determine
national annual costs.

Although full 40 CHR Pat 258 groundrwater monitaring requirementsare conddered thebesdine
inthiscost andyg's theserequirementsare not scheduled to take effect until October 1995. Thusthecost
savingspresantedinthisandlydsarenct savingsover current practices, but rather savingsover what will
be required in October 1995 if the proposed amendments are not promul gated.

Sation 3bdow explanshow theuniverse of afected fadlitieswasdetamined. Sedtion4 presants
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themethodology for determining fadility cogtsfor both thebesdineand ax dtemativescenarios: Section
5 presantsannud fadlity codsfor thebasdineand Six dtemdive scenarios, and nationd annud cogtsof
the basdineand of theaggregate of lowest-cost dternativestor each landfill type. Section 6 discusses
limitations of this cost analysis, and Section 7 summarizes impacts to small entities.

Section 3. Potentially Affected Universe

EPA egimatesthat gpproximatdy 275 to 500 smdl/dry municipa solid wagtelandfillswill be
afected by thisproposadrule. (Other municipd solid wastelandfillsare not affected by the proposal).
Inedimating the poatentidly affected universe, EPA fird esimated the number of smel/cry municipe solid
wadtelandfills and then determined the number expected to usedterndivesto ground-water monitoring
requiraments The Agency doesnat havedataon thenumbearsof smdl/remotelandfillsthereforethiscost
analyssrepresantsonly landfillsthat aresmdl/dry. However, the Agency bdievesthat many of the
grdl/remotelandfills(i.e, landfillsin Alagka) ared0in dry aressand thusare captured inthe universe
estimate of small/dry landfills.

For thepurposesof thisandlyss "smdl landfill isdefined asalandfill which recaved lessthen 20
tonsper day (TPD) for 260 daysper year. "Dry landfill" isdefined asalandfill located inan arearecaving
lessthan 25inchesof predipitation per year. Table 1 presantsthe categoriesand estimated number of
small/dry landfills.

TABLE 1. ESTIMATED NUMBER OF SMALL/DRY LANDFILLS

Size State Remaining | Total # of Landfills Landfills Affected
(tons/ | GWM!? Life (yrs) Landfills | Affected by Rule by Rule
day) Regs? (low end) (high end)
no 5 103 103 103
10 31 31 31
One 20 82 82 82
yes 5 175 - 175
10 41 - 41
20 113
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Size State Remaining | Total # of Landfills Landfills Affected
(tons/ | GWM* Life (yrs) Landfills | Affected by Rule by Rule
day) Regs? (low end) (high end)
no 5 411 411 41
10 0 0 0
Ten 20 21 21 21
yes 5 41
10 31
20 72
TOTAL 751 278 494

! Ground-water monitoring.

Estimatesof thenumber of amdl/dry landfillsareextrapolaed from EPA's 1986 Solid Waste
(Muniapel) Landfill survey readtstotheantirelandfill univarseasddfined by the 1986 Cenausdf Sateand
Territorid Subtitte D Non-HazardousWadte Programs. Inthe survey, owner/operatorsreported the
expected year of landfill closure. Thesedataare used to categorizelandfillsinto expected lifespan
increments Smdl/dry landfillswhich reported expected dosure prior to 1995 areassumed to haved osd,
and anceregiond landfillsaremost often lessexpengveon acod per tonbassto build and operate, itis
assumed these communitiesjoined aregiond digposd sysem. Landfillswhichwerereportedto have
closuredatesafter 1995 areplaced into three categoriesof doaure, i.e,, dosuredatesof 5, 10and 20
years after 1995.

Thelandfillswerethen divided into two additiond categories thoselocated in dateswithno
grounchwater monitoring requirements (36 percent of landfills) and thoselocated in dateswith ground-
weter monitoring requirements (64 percent of landfills). Asof 1991, dl but 11 Sateshed ground-weter
monitoring requirements.

Landfillsweredso assgnedto oneof two Szecategories. Landfillsrecaving between 5and 20
TPD wereassgnedtoal0 TPD category for purposesof thiscog andyds Landfillsrecaving lessthen
5 TPD were assigned to a1 TPD category.

After edimating thetotal number of smdl/cry landfills EPA then detemined which landfillswould
beexpected to choosean dternativeto besdine ground-water monitoring requirements. The278 landfills
whicharelocated in Sateswithout exiging ground-water monitoring requiremeants (and thereforehavenat
investedindrillingwdls) aremaodt likdy to choosean dtemative. Inthelow end of thecost andlyss EPA
asumad that dl 278 landfillsin gateswithout groundweter monitaring reguiramentiswould usedtametives
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Theamdlegt landfillswith ashort remaining lifewill besgnificantly impacted by ground-weter
monitoring requirements cogsbecausethey will havelessof an opportunity torecover codgsthroughtipping
fees For thisreason, inthe high end cogt andys's the 216 oneton per day landfillswith 10yearsor less
remaning lifeared so assumed to choose dternativesto basdine ground-water monitoring requirements
(eventhosein gateswith existing ground-water monitoring requirements). When combined withthe
landfillsin gateswith ground-water monitoring requirements, thetota estimated number of landfills
expected to use aternatives is 494, in the high-end cost scenario.
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Section 4. Methodology and Assumptions

Section 4.1 Ground-water Monitoring Requirements(Basaline)

Theassumptionsliged bdow aethesameasthoseused inthearigind Regulatory Impect Andlys's
(RIA) for the October 9, 1991 Revised Criteriafor Municipa Solid Waste Landfills(MSWLFS) (i.e,
MSWLF RIA), except where indicated.

Notethat dthough ground-water monitoring costsare conddered basdinefor the purpose of this
andyss theregulaionsreguiring grounc-water monitoring at aml/dry landfillsarenot scheduled toteke
effect until October 1995.

o] For the purposes of thisandys's it isassumed that ground-water monitoring would occur during
operatinglifeand for a30 year post-closurecareperiod. EPA recognizes, however, that
goproved dateswill havesomeflexihility in desgning groundiwater monitoring requirements(eg,,
they may shorten the post-closure care period).

0 Cogsaescdedto 1993 dallars. Cogt assumptionsintheMSWLFRIA arein 1986 dollars
Thesewereconverted into 1993 dallars using the Engineering News-Record Condruction Cost
Index (an increase of 21 percent over the period).

o] Cogsindudeahyarogeol ogic gudy to charaterizethe ground-water flow and qudity a theste
The cost is $133,400 in 1993 dollars, regardless of site size.

o] Caoitd cogsfor al0 TPD fadlity (congsing of 5wel dugterswith 3wdlseach) aeassumed to
be$131,700in 1993 ddllars Thecapitd cost for awdl sysema al TPD fadility (conssting of
3 well clusters with 3 wells each) was assumed to be $81,300.

0 Operating cogtsindude samplecallection and andysscodt of $436 per sample. Eachindividud
well issampled twiceper year. Theannud cost of sampling and maintenancefor the 10 TPD
landfillsis$1:3,100 during the operating lifeand $14,400 over the 30-year post-dasureperiod.
Theannud cogt of sampling and maintenancefor the 1 TPD landfillsis$7,900 during the operating
life and $8,700 over the 30-year post-closure period.

0 Landfillsin dateswithout current ground-weater monitoring requirementsareexpected toincur full
cogsof groundwater monitoring induding hydrogeol ogic sudy, congtruction of wel systems,
sampling and oparaion and maintenance: Landfillsin dateswith current grounckwiater monitoring
requirements are assumed to incur costs of hydrogeologic study and sampling only.

0 Costs for individual landfills are annualized using two approaches.

5



DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

- For thelow-end, it isassumed thet thelandfillshave the opportunity to annudize the cogt
of theground-water monitoring requirementsover thelifespan of theexising landfill plus
thelifespan of the new replacement landfill. Thisisbased on the assumption that
munidpdlitieswill havecontrd over tipping feesand can recgpturethe cost of the ground-
water monitoring requirements over an extended period of time.

- For thehidha it isassumed thet landfillswould haveto capture the cost of the ground-
weter monitoring requiremantsduring reamaining oparainglife. Thus if alandfill remains
open for only 5moreyears, it would haveto annudizethe cos of the ground-weter
monitoring requirementsover Syears: Thisgpproach may bemoreredigticfor privately
owned landfillswhichwill nat havethe opportunity to collect feesafter thelandfill doses

o] Asinthe MSWLF RIA, all costs are annualized using a three percent real discount rate.
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Section 4.2 Scenario 1: Sample from Existing Wells

0]

Thefird dternativeto basdine ground-water monitoring requiremantsisto sampleexidingwels
andgings Sampling and andydsareassumed to oocur onceper year and indudedl Appendix
| condtituents withaminimumof 1 upgradeand 2 dovngrade samples, and ahydrogedlogic Sudy.

Thehydrogeologic sudy codt is$1.33400, conssent with costs usad under besdineground-wiater
monitoring.

Opaaing cogtsindude sample callection and andyss cogts of $436 per sample. A minimum of
3wdls(oneup-gradient and two down-gradient) are sampled onceper year. Theannud cogt for
the 10 TPD and 1 TPD landfillsis$1,310 during the operating lifeand $1,440 over the 30-year
pos-dosurepeariod. (Note Sampling costsarelower theninthefull ground-water monitoring
besdinebecause (1) fewer samplesaretaken, and (2) fewer wdlsarerequired. Per samplecods
are the same).

Section 4.3 Scenario 2: Reduced List of Constituents

0]

Thesecond dterndiveto basdine ground-water monitoring requirementsisreducethelis of
condtituentsbeing monitored. Thisoptionindudesthe complete cost of wel congtructionand
hydrogeol ogic sudy, but the sampling isconducted only once per year, and only for theground-
water contamingtion paramdersliged inthe Interim Status Sandardsfor Sultitle Cfadilities (40
CFR 265.92 (b)(3)).

Thehydrogedlogic sudy and wel condruction codsarethesameasthefull monitoring besdine

Oparding codsindude sample callection and andydscogtsof $100 per sample! Eachindividud
wdl issampled onceeachyear. Theannud cost for the 10 TPD landfill is$1,500 during the
operating lifeand $1,650 over the 30-year dosureperiod. Theannud cost for the 1 TPD is$900
during the operating life and $990 over the 30-year closure period.

Section 4.4 Scenario 3: Sampling of Materialsin the Unsaturated Zon€e?

Isampling costs for pH, specific conductance, and total organic carbon were averaged from four vendor quotes

obtained by Jim Brown, OSW, March 30, 1989. Sampling costs for total organic halogen were provided by DPRA on
December 18, 1991. All costs were scaled to 1993 dollars.

2Costs forsampling and analysis of materials in the unsaturated zone based on vendor information obtained by DPRA,
May 24, 1994. See Appendix A.
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0 Thethird dternativeto basdine ground-water monitoring requirementsisto draw samplesof
maeridsfrom theunssturated zone beneath thelandfill to test materid for evidenceof rdeases
from the landfill.

o] Samplesareasaumed to betaken: onceeach year for theremaning lifeand for the pog-dosure
carepaiod; evary onehundred feet over thelandfill arearequiring ninesamplelocationsa the 1
TPD landfill and twenty-fiveat the 10 TPD landfill; and & five-foot interva sto adepth of seventy
feet below the surface.

0 Sampleandydsisassumed to oocur inthefidd with hand-hd d phatoionization detectors (FIDs)
or flame ionization detectors (FIDs).

o] Scenario 3aassumesthe use of Geoprobesto collect the samples. Geoprobesaresmall
diameter ged proberodswhich aredriveninto theground to collect soil or sediment samples
Complete cogtsto mohilize eguipment and labor, draw thesamples, do on-Steandyd's and s
theholesare $33,800for the 10 TPD landfillsand $12,700 for the 1 TPD landfill. Thecods
remain the same for each year of the operating life and the post-closure care period.

0 Scenario 3b assumestheuse of aconventiond hollow-gemauger to boretheholeand asplit-
gooonsampler todraw thesamples. Theauger bitistypicaly larger thenthe Geoprobediameter
and somewhat more proneto encounter abdrudions: Complete cogtsto mohilizeeguipment and
|abor, draw thesamples, do on-siteandys's, and sed the holesare $38,400 for the 10 TPD
landfillsand $15,100for the 1 TPD landfill. Thecogtsremain the samefor each yeer of the
operating life and the post-closure care period.

Section 4.5 Scenario 4. Sample Soil Gas from the Unsaturated Zone ®

0 Thefourth dternativeto basdine ground-water monitoring reguirementsisto place permenent
vapor sampling implantsinthe ground beneath thelandfill to collet S0l gessamples Samplesare
drawn through ascreen attached to tulbing which hasbeen placed in apermeanent borehole. The
implantswould beingaled inthefirst year and sampling would occur annualy throughout the
remaining life and post-closure care period.

0 Boreholesareassumed to bedrilled every onehundred feat over thelandfill arearequiring nine
boreholesat the 1 TPD landfill and twenty-fivea the 10 TPD landfill. Capital cogtsfor the
implantsinduding ingdlation and cdibrationwould be $34,200 for the 10 TPD and $1.3,100for
the 1 TPD landfills.

SCosts forsampling and analysis of materials in the unsaturated zone based on vendor information obtained by DPRA,
May 24, 1994. See Appendix A.
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0 Sampleandysswould occur inthefidd usng amohilelaboratory with agas chromatograph.
Annud codsfor thelandfill, induding sample costsand labor, are $65,300 for the 10 TPD landfill
and $2,700 for the 1 TPD landfill.
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Section 4.6 Scenario 5: Resistivity Survey*

Thefifth dternativeto basdine ground-water monitoring requirementsisto survey thedectrica
resdtivity of thesoil surrounding alandfill. A changeinthebulk dectrica propertiesof thesol
would indicate moisture and a possible leak.

" FHeld cogtsindudethecost of arenting aresistivity meter (383 per day) and thehourly wagefor
gedlogigsto cdibrateand reed themeer. Assuming thegeologitscan cover 2500 linear fet per
day, and the path drcumventingal TPD landfill is1,425 linear fet, thetotd fidd codsforal
TPD landfill isgpproximatdy $1,200. A 10 TPD isgpproximatdy 2,850 lineer feet, resultingin
atotal field cost of $2,200.

" Theoogsof andyzing thedataand preparing areport areessrtidly thesamefor the L TPD and
10 TPD landfills, approximately $9,200.

Assumingone sampling event per year, annud costsare $10,400for the 1 TPD landfill and
$11,400 for the 10 TPD landfill.

Section 4.7 Scenario 6: Gypsum Block Monitoring®

Thesxthdtemativeto besdineground-water monitoring requiremantsistheindalaion of gypsum
blocksbeneath thelandfill to detect moisture. Traditiondly gypsum blockshavebeenusedin
agriculture to measure soil moisture in order to determine irrigation rates.

Because gypsum blocksdeteriorate, EPA assumed they would bereplaced every twoyears.
Installation costsinclude drilling 10 angled boringsto 25 fet, inddling gypsum blocksand
backfilling the boring, and setting and fine tuning the probes, resulting in a cost of $11,400
Sampling and analysis occur semi-annually, costing approximately $3,000 per year.

" The total annualized cost of gypsum block installation, sampling and analysis is $8,000 pe

Section 5. Results

Section 5.1 Annual Cost Per Facility

“4Costs for conducting aresistivity survey based on vendor information obtained by EPA, December 12, 1994. See
Appendix A.

SCosts for conducting gypsum block sampling based on information from the Texas Natural Resource Conservation
Commission obtained by EPA, December 27, 1994. See Appendix A.
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Fadility codsarepresantedin Table 2. Thesecodtsare dependent on severd factors, induding
thegzedf thelandfill (tonsper day), and theremaninglifeof thelandfill (which deteminesthetime period
available to recapture costs).

For thelow-end, it isassumed that thelandfillshed the opportunity to annudizethe cogt of the
ground-water monitoring requirementsover thelifespen of theexiding landfill plusthelifesoen of thenew
redacament landfill. Thisishesad ontheassumptionthet munidpelities® will have contral over tipping fees
and canrecapturethe codt of the ground-water monitoring requirementsover an extended pariod of time.

For the hightend, it isassumed that landfillswould haveto capture the cogt of theground-water
monitoring requiremantsduring remaning oparding life. Thus if alandfill remained gpenfar only 5more
yeas itwould haveto annudizethe cogt of thegroundwater monitaring over S5years: Thisgoproachmay
bemoreredidicfor privady owned landfillswhichwill nat havethe opportunity to collect feesafter the
landffill doses. Ground-water monitoring besdinecodtslisedin Table2 arefor faglitieslocated in dates
with no exiging ground-water monitoring requirements. Fadlitiesin satewith ground-water monitoring
would incur the cost of a hydrogeologic study and of sampling only.

8According to the 1986 Solid Waste (Municipal) Landfill Survey, 81% of municipal solid waste landfill were owned
by municipalities.
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TABLE 2. ANNUALIZED FACILITY COSTSFOR 10 TPD AND 1 TPD LANDFILLSUNDER VARIOUS SCENARIOS

Size (tons per day): 10 1

Remaining life (years) 5 10 20 5 10 20

GW monitoring $36,000 (L) $34,000 (L) $33,000 (L) $24,000 (L) $23,000 (L) $23,000 (L)

baseline):

dreiing $124,000 (H) $69,000 (H) $41,000 (H) $87,000 (H) $48,000 (H) $29,000 (H)

Use existing wells $9,000 (L) $8,000 (L) $7,000 (L) $9,000 (L) $8,000 (L) $7,000 (L)
i01):

o) $36,000 (H) $19,000 (H) $11,000 (H) $36,000 (H) $19,000 (H) $11,000 (H)

Indicator parameters $17,000 (L) $15,000 (L) $13,000 (L) $14,000 (L) $12,000 (L) $10,000 (L)
i02):

(seenayio) $65,000 (H) $35,000 (H) $20,000 (H) $51,000 (H) $28,000 (H) $16,000 (H)

Geopr obe samples $42,000 (L) $40,000 (L) $38,000 (L) $16,000 (L) $15,000 (L) $14,000 (L)
io 3a):

(scenario 3a) $159,000 (H) $91,600 (H) $59,000 (H) $60,000 (H) $34,000 (H) | $22,000 (H)

Drill samp{)es $47,000 (L) $45,000 (L) $43,000 (L) $19,000 (L) $18,000 (L) $17,000 (L)

scenario 3b):

( ) $180,000 (H) $104,000 (H) $66,000 (H) $71,000 (H) $41,000 (H) $26,000 (H)

Unsatur ated $8,000 (L) $8,000 (L) $7,000 (L) $4,000 (L) $4,000 (L) $4,000 (L)

Zzone monitoring

(scenario 4): $32,000 (H) $18,000 (H) $12,000 (H) $16,000 (H) $9,000 (H) $6,000 (H)

Resistivity survey $11,400 (L) $11,400 (L) $11,400 (L) $10,400 (L) $10,400 (L) $10,400 (L)
i05):

(scenario 5) $11,400 (H) $11,400 (H) $11,400 (H) $10,400 (H) $10,400 (H) $10,400 (H)

Gypsum block $10,000 (L) $9,000 (L) $9,000 (L) $10,000 (L) $9,000 (L) $9,000 (L)
io6

(scenario€) $10,000 (H) $9,000 (H) $9,000 (H) $10,000 (H) $9,000 (H) $9,000 (H)

12
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Section 5.2 National Annual Costs

Nationd annua cogts(presented in Table 3) were deve oped by goplying thebasdineground-
water monitoring requirement faallity codsand thefaality codsof thelowest-cod dtemdaivesfrom Table
2tothemunidpe solid wegtelandfill universefrom Table 1 (with reduced ground-water monitaring codts
for landfills in states with existing requirements).

Indeve oping netiond annua codsof thedtematives EPA assumed thet individud landfillswill be
adetoimplement themos cog-efedtivedtandivefor that landfill. Insteed of goplying onedtamdiveto
dl landfills(eg. assuming thet dl landfill swill cdllect sail gessamples), EPA gpplied thelowest cost option
fromtabdle 2 for eechlandfill type (1 ton per day, 10tonsper day, Syear remaning life, 10 year remaning
life, etc) tothat universedf landfills and then ummed dl these cost edimatesto determine nationd annual
cods. Inmost cases, thelowest-codt dterndtivewas unsaturated zone monitoring, with monitoring of
gypsum blocks close second.

13
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TABLE 3.

NATIONAL ANNUALIZED COSTS, LOWEST-COST ALTERNATIVE
AND NATIONAL ANNUAL COST SAVINGS

Basdline Ground- $7.2 - $26.6 million
Water Monitoring
National Annua Cods

L owest-Cost $1.3 - $4.4 million
Alternative Total

National Annua Cog $5.9 - $22.2 million
Savings Over Basdlie
Ground-Water
Monitoring (1993)
dollars.

EPA recogni zesthet, because of dte-goedificfactors, and/or Stateregulaory decisons, some
landfillsmay not beableto usethemod cod effectivedternative. Nationd annudized cogsfor eech
dterndtive (asauming theat dl landfillschoosethe ssmedterndive) can rangefrom $1.3 millionto $33.6
million. EPA doesnot expect any onedterndiveto bechosen by dl landfills, and anticipatesthat cost
dfedtivenesswill beamgor conddarationfor choosng dtematives Therdfore, nationd codsareexpected
tofdl withinthelower end of therange. For an esimate of totd nationd codtsfor eech dternative, see

Appendix C.
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Section 6. Limitations

0

(@]

For dl thedtemdivesto ground-water monitoring requirements, EPA assumed thet thelandfills
weretruly located in arid areas and that no contaminationwould occur. If contaminationis
Oetected, further andysswould berequired. Thus if contamination occursduring theactivelife
and pogt dosurecare pariod of thelandfill, the.cogt savingswould bereduced, or even diminated.

Smilaly, thecos edimatefor an dternative doesnot indudethe cost of respondingto afdse

postive. EPA doesnot havedataon therate of false postivesfor the different monitoring

dterndtives, but responding to afalsepositivewould add to theannud cogtsof thedtemdtiveand

reduce the national savings.

Under the proposed rule, goproved sateand tribd governmentswill havecondderadleflexihility
insdedting thebext dtemativeto groundiwater monitoring requirementsfor thesmdl/dry landfills
Thisandydsesimaesthecodsof someaf themaorelikdy scenarios but other dtamativesared o
possible. Nor isthe state or tribal authority obliged to choose the lowest-cost aternative.

Thegroundwater monitoringwell cogspresnted inthisandyssrgoresat anesimated "avarage’
cod. Ground-water monitoring wellsareassumed to extend to adepth of 140fedt. Thisdepth
wasareasonableassumption to devel op the nationa cogsestimatesfor theMSWLFRIA.
However, EPA recognizesthat thewater tablein someareasisdegper, and that ground-weter
monitoring wells in these areas may be more costly to construct.

EPA contacted four well digging compeniesto determinepatentid costsfor snkingwells
toadditiond depths. Thesecompaniesguoted cogtsof goproximatdy $35to S0 dallars
per foat for well condruction.” Thus, thedifferencein cost of awd| dudter extendingto
140feat varsusawd | dugter extending to 300 feat wiould be gopraximetdy 25% marefor
thewd| condruction cods Thefird year codsfor the ground-water monitoring system
(which includesthe hydrogeol ogic study and construction costs) would increase
approximately 8 percent for a1l TPD landfill and 11 percent for a 10 TPD landfill.

Snking theground-weter monitaring wellsto additiond depthswould likewisecontinueto
increesecods Onecommentor from Nevadaindi cated that the depth to ground water
canbeove 1,000fedt. Theoodt of diggingawel inthisstuation could resuitinggnificant
costs for some communities.

Likewise, condruction cossinremoteareas, whereit may beexpendvetobringin
equipmant, may dsobehigher then theetimatesusadinthisandyss. Inthesestuations
alternatives to ground-water monitoring would result in even higher cost savings.

" Sources: West Hazmat Drilling, Pleasanton, CA; Hydro Group, Boston, M A ; DPRA, Inc., St. Paul, MN; HF Drilling,

Cypress, CA. Based on phone interviews September 1993.
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Although groundhwater monitaring requirementswere usad asthebasdineinthiscog andyss in
mecasssit may belessexpensveto dosethelandfill and trander thewadesto alarge, regiond
landfill. (See Appendix B). Inthosecases, thebasdine costswould bereduced and thereforethe
resultant savingsof dternativeswould aso bereduced. Dueto theremotenessof thelandfills
afected by the proposad rule, however, the Agency bdievesthat ground-water monitoringisthe
most likely basdline.

Section 7. Potential Small Entity Impacts

TheRegulatory Hexihility Act of 1980 requiresfederd egendesto assesstheeffectsof propossd
regulaionson amal entitiesand to examinedternativesto the proposad regulaionsthat may reduce
adverseeconomic effectson sgnificantly impacted entities (5 U.S Code 601 €. seq1.). For the purposes
of thisandyss EPA assumestha dl communitiessarved by thelandfillsaffected by thepropossd rueare
gmall.

Becausethe propasad rulewoul d reducetheregulatory burdensof theexigting Part 258 criterig,
itwill imposeno additiond economicimpact tosdl entiies Bdow isasummary of smdl entity impects
of the basdineground-water monitoring requirementsand an explanation of how thoseimpectswill be
reduced under the proposed rulemaking.

IntheMSWLFRIA, athreshald of $100in 1986 dallars per househald per year (or $121in 1993
dollars per household per year) was used to identify moderate impacts to small communities.

A rangedf totd cogtsper household of besdineground-water monitoring and of thelowest-cost
optionarepresanted in Table4, basad ontwolandfill 9zes threeremaning lifetimeframes andwithtwo
dfferent payback assumptions. Patid codsfor groundwater monitaring (whichwereassgned to landfills
In states with current requirements) are also presented.

Household cogsareesimated by usngtheM SWLF RIA assumptionsthet landfill sreceve wedte
260 days'year and that the average household generates 2.58 tonsper year. Thusitisassumedthatal0
TPD landfill sarvesgpproximatdy 1,000 householdsand a1l TPD landfill serves 100 housshaolds. As
discussed inthemethodol ogy, thelow-end, which assumeslandfillscan annudize the codsover atime
period longer thenthe operating lifeof thelandfill, particularly if itisshort, may begppropriatefor many
munidpdities Thehigh-end, which assumesthat the costsmust be cgptured during theexisting lifeof the
landfill, will potentially represent the situation of private landfills and some municipalities.
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TABLE 4. COSTSPER HOUSEHOLD
FOR 10 TPD AND 1 TPD LANDFILLS UNDER VARIOUS SCENARIOS

Size (tons per day): 10 10 10 1 1 1
Remaining life (years) 5 10 20 5 10 20
GW monitoring costsin $35 | $33 (L) $32 | $240 | $230 | $220
Stateswith No GWM (L) (L) (L) (L) (L)

reguiremEs (el $120 | $68 | $41 | $860 | $470 | $280

H _1¢H) (¢ pH) 1 ] H

GW monitoring costsin $20 | $19 (L) $18 | $120 | $110 | $100
States with GWM (L) (L) (L) (L) (L)

requirements (baseline): 66 | $37 $23 | $390 | $220 | $140
H {H JHJH [H [H

Costs of lowest-cost $8(L)| $8(L) | $7 (LY $40 | $38 | $36
alternative: (L) (L) (L)

$9(H)| $9(H)| 39 | $98 |87 | 56
H 1TH [H 1H

Astable4 demondrates, under basdineground-water monitoring requirements most 1 TPD
landfiillswill beabovethe $121 threshdld in thelower-bound and excead thisthreshold in the upper-bound
by amagnitude of up to 7. One TPD landfillslocated in gateswhich currently reguire grounc-weter
monitoring do not excead thethreshaldinthelower-bound but Hill exceed thethreshald in the upper-
bound. Bassd ontheseedimates landfillsgoproximatdy 1 TPD or smdler, inmany ingances, will face
significant cost impactsif they remain open and comply with the basdline ground-water monitoring
requirements.

Under thelowest-cogt dternatives dlowed under the proposed rule, however, annua cod per
householdisreduced dragtically, with eventhe upper-bound cogtsfdling well bdow the $121 threshald,
thus lessening the likelihood that small communities would be significantly impacted.
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DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

1. GEOPROBES

Gepprobesaresmdl dameer (oneinch) ded praberadswithaged paintwhicharehydrauicaly
drivenintothegroundfor collecting sail or ssdiment samples. They cannat penetraterock, and therefore,
arenot suitablefor sampling bedrock. According to thevendor contact, Geoprobescan bedrivenupto
140fed bdow grade. After thesail coresampleshave collected, the hdleissedled with agrout mixture

Periodic Costs

Sampling Costs (Source: Matrix Technology; Minneapolis, MN)

1 acre = $12,700
4 acre = $33,800

Sampling Oversight Costs (Source: DPRA; Minneapolis, MN)

1 acre = $3,100
4 acre = $7,700

Cost of Analysis (Source: Pace, Inc; Minneapolis, MN)?

Scenaio 1: Usehand-hddfidd photoinoization (PID) or flameionization detector (FID) assail
samples are taken in field, no "hotspots" detected.

No additional cost

Scenaio 2. Usshand-hddfidd PID or FID assoll samplesaretakeninfidd, "hotgpats' detected,
and samples sent to lab for VOC screening analysis @ $180 sample

1 acre = $180 - $1,620 (1 - 9 samples)
4 acre = $180 - $4,500 (1 - 25 samples)

Scenaio 3: Usshand-hddfidd PID or FID assoil samplesaretakeninfidd, "hotgpot” detected,
and samplessent to lab for analysisof all 40 CFR Part 258.40 Table 1 constituents @
$833/sample.

1 acre = $833 - $7,497 (1-9 samples)
4 acre = $833 - $20,825 (1-25 samples)

8The cost analysis used scenario 1.
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Assumptions

0

o

0]

One hundred foot spacing between probes
1 acre = 9 probes
4 acre = 25 probes

200 miles one-way to landfill

Probes advanced to a depth of 70 feet

Sampling cost includes the following items:
- M obilization/demobilization based on a 400-mile roundtrip
- Soil sampling at five-feet intervals with a 2 person crew @ $1600 per 8-hr day
- 1 acre = 6.3 days
-4 acre=17.5 days
- Probe abandonment with a grout mixture @ $1/ft
- 1 acre = 630 ft (9 probes @ 70 ft/ea)
- 4 acre = 1,750 ft (25 probes @ 70 ft/eq)

- Per Diem @ $95 /person/day

- 1acre=7 days
- 4 acre = 18 days

Sampling overgght by consuitant (may or may not be necessary, degpending on the subcontractor
conducting the sampling)

- Engineering assistant/field technician @$40/hr
- Per diem @ $95/day
- Mileage @ $0.35/mile

Soil analysis of 40 CFR Part 258.40, Table 1 constituents by contract lab

- $180/sample VOC's (Methods 8010 and 8020)
- $ 20/sample Arsenic

- $ 20/sample Lead

- $ 20/sample Selenium

- $ 13/sample Barium

- $ 13/sample Cadmium

- $ 13/sample Silver

- $ 45/sample Hexavaent chromium

- $ 25/sample Fluoride

- $ 39/sample Mercury

$ 30/sample Nitrate

- $ 165/sample Pesticides (Method 8080)
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- $ 250/sample Herbicides (Method 8150)
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DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

2. CONVENTIONAL DRILLING

Conventiond drilling conggtsof boring through thelandfill and subsoilswith ahollow-team auger and
obtaining 0il samplesfromagalit-gpoon sampler. Theprindpleisthesameas Geoprobesinthat soll
samplesaredbtaned by coring throughthesall. Conventiond dhillingistypicdly atwoinchdameer core,
whereas, Geoprobe core sample diametersarelessthan oneinch. Thesampling cost for conventiond
drilling versus Geoprobesare somewhat amilar ($12,700 and $33 800 for 1 acreand 4 acresrespectivey,
for Geoprobes veraus $15,100 and $38,400 for 1 acreand 4 acres, regpectively, for conventiond drilling),
however, withthesmdler dameer itiseeder to penetratethrough meterid thenwith conventiond drilling.

There is a greater probability of encountering obstructions with a hollow-stem auger than a Geop

Periodic Cost

Sampling Costs: (Source: American Engineering Testing; Minneapolis, MN)

1 acre = $15,100
4 acre = $38,400

Sampling Oversight Costs: (Source: DPRA; Minneapolis, MN)

1 acre = $3,100
4 acre = $7,700

Cost of Analysis: (Source: Pace, Inc; Minneapolis, MN)?®

Scenario 1: Use hand-hdd fidd PID or FD as soil samples aretaken in fidd, no "hotgpots'
detected

No additional cost
Scenario 2: Use hand-hdd fidd PID or FID as soil samples aretaken infidd, "hotspots'

detected, and samples sent to lab for VOC screening analysis @ $180/sample

- 1 acre = $180 - $1,620 (1 - 9 samples)
- 4 acre = $180 - $4,500 (1 - 25 samples)

Scenario 3:  Usehand-hddfidd PID or FID assoil samplesaretakeninfidd, "Hotspots'
Oetected, and samplessent tolab for andyssof dl 40 CFR Pat 25840 Table 1
congtituents @ $833/sample

%In the cost anal ysis, scenario 1 was used.

A-4



DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

- 1 acre = $833 - $7,497 (1 - 9 samples)
- 4 acre = $833 - $20,825 (1 - 25 samples)

Assumptions

0 One hundred foot spacings between boreholes
- acre = 9 boreholes
- acre = 25 boreholes

0 200 miles one-way to landfill
o] Drilling advanced to a depth of 70 feet and two-inch diameter
0 Sampling cost includes the following items:

- M obilization/demobilization base on a 400-mile roundtrip
- Drilling two-inc diameter borehole @$14/ft
- Borehole abandonment with a grout mixture @$5/ft
- 1 acre = 630 ft (9 borehole @70 ft/ea)
- 4 acre = 1,750 ft (25 boreholes @70 ft/ea)
- Per diem @95 person/day
- 1 acre =7 days
- 4 acre = 18 days

0 Sampling oversght by consultant (may or may nat be necessary, depending on the suboontractor
conducting the sampling)

- Engineering assistant/field technician @$40/hr
- Per diem @$95/day
- Mileage @ $0.35/mile

0 Soil analysis of 40 CFR Part 258.40, Table 1 constituents by contract lab
- $180/sample VOC's (Methods 8010 and 8020)
- $ 20/sample Arsenic
- $ 20/sample Lead
- $ 20/sample Selenium
- $ 13/sample Barium
- $ 13/sample Cadmium
- $ 13/sample Silver
- $ 45/sample Hexavalent chromium
- $ 25/sample Fluoride
- $ 39/sample Mercury
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- $ 30/sample Nitrate
- $ 165/sample Pesticides (Method 8080)
- $ 250/sample Herbicides (Method 8150)
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DRAFT Cost Analysis of the Proposed Rule for Alternatives for Ground-Water
Monitoring at Small, Dry, Remote Municipal Solid Waste Landfills

3. PERMANENT VAPOR SAMPLING IMPLANTS
(Source of al cost information: Matrix Technology; Minneapolis, MN)

Vgpor sampingimplantsare pameanant tubesingdledintheground for cdlledtion of sail gessamples The
implantscong & of tubing (polyethylene, teflon, or Sainlesssted) and agdanlesssted wirescreen. The
tuing and screenisinddled in aborenoleand beckfilled with aglassbeed pack around the screen, aglass
bead/bentonite sed abovethe screen, and bentonite/grout abovethe sed to ground surface. Soil gas
samples are collected periodicaly and anayzed on-site in a mobile laboratory.

Capital Cost

1 ac $13,100
4 ac = $34,200

Periodic Cost

1ac=%$2,700
4 ac = $5,300

Capital Cost Assumptions
o] One Hundred fool spacings between implants
- 1 acre = 9 implants
- 4 acre = 25 implants
o] 200 miles one-way to landfill
0 Implants installed to a depth of 70 feet
0 Implantssoreen (9x incheslong by 0.25inch diameter) condructed of dainlesssed and therisr
condructed of low-dengty polyethylenetuiing. A glassbead pack placed around thescreen, a
glass-bead/bentonite sed placed abovethe pack, and neat cement grout placed asased tothe
surface.
0 A stake placed in the ground next to the tubing identifying the inplant location
0 M obilization/demobilization based on a 400-mile roundtrip
0 Implant installation based on 2-person crew @ $1,050/implant
0 Lab calibration
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0]

(0]

Soil gas sampling conducted on-site in mobile laboratory with gas chromatograph

- One gas samplefimplant

- Andyzed for benzene, 1,4-dichlorobenzene, 1,1-dichloroethylene, trichloroethylene,
carbon tetrachloride, 1,1,1-trichloroethane, and vinyl chloride

- $150/sample

Per diem @ $95/person/day
- 1 acre = 6 days

-4 acre = 16 days

Periodic Cost Assumption

o

M obilization/demobilization based on a 400-mile roundtrip
Lab Calibration

Soil gas sampling conducted on-site in mobile laboratory with gas chromatograph
- One gas sample/implant
- Andyzed for benzene, 1,4-dichlorobenzene, 1,1-dichloroethylene, Trichloroethylene,
carbon tetrachloride, 1,2-dichloroethane, 1,1,1-trichloroethane, and vinyl chloride
- $150/sample

Per diem @95/person/day
- 1 acre=1 day
- 4 acre = 2 days

If "hotspots' are detected, soil sampling would be conducted (see Geoprobes or convertiond
drilling for costs)
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4, RESISTIVITY SURVEY (Source EMCOM; Ft. Worth, Texas)

Resdivity surveysinvadve monitaring changesover timedf thebulk dedricd propatiesdf thesall
beneeth thelandfill usng aresdivity meer. A dhangeinthededtricd propatiesof thesall wouldindicate
the presence of moisture and therefore potential contamination.

ASSUMPTIONS

1 sampling event per year

2,500 linear feet sampled/day

8 hours/day

1 TPD landfill=1,425 linear feet
10 TPD landfill=2,850 linear feet

meter $82.80/day
executive rateb110/hr
senior geologist $90/hr
geologist $75/hr
tech writer $55/hr
clerical $37/hr
FIELD COSTS

1TPD 10 TPD
meter $82.80 $165.60
senior geologist $410.40 $720.00
geologist $600.00  $1,200.00
mileage $105.00 $105.00
TOTAL $1,198.20 $2,190.60

ANALY SIS AND REPORTING COSTS (same for both 17TPD and 10TPD)
1 hr executive $110

36 hrs senior geologfs,240
55 hrs geologist $4,125
18 hrs technical write$5990
17 hrs clerical $629
materias $100
TOTAL $9,194
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5. GYPSUM BLOCK MONITORING (Source: TexasNatural Resource Conservation
Commission)

Traditionaly gypsum blockshave been usad in agricultureto messure soil moidurein order to
determineirrigation rates. Theporousnatureof theblocksfadilitatesabsorption of liquid fromthe
surrounding Soil. Thischangesthededtricd propertiesaf the gypsum blodks, which canbemessured by
an atached meter. The TexasNaturd Resource Consarvation Commissoniscurrently testing their
feasbility in detecting leachate from landfills.

Installation costs (occur every 2 years):

Description Units Unit Costs | Total Cost/Installation
Drill 10 angled borings to 26260 ft $25/ft $6,250

Install gypsum blocks 30 blocks | $15/block | $450

Supervise Installation 40 hours $60/hour $2,400

(geologist)

Set up and tune probes 20 hours $60/hour $1,200

Travel/Per diem 4 days $275/day $1,100

Total $11,400

Semi-Annua Monitoring (includes mobilization/demobilization): $3,000/year
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Appendix B: Closure and Transfer Costs

If alandfill isungbleto satify ground-wter monitoring requirements, onecompliance optionisto
dosethelandfill and trander thewedteto aregiond landfill. Theremotenessof thelandfillsaffected by this
rule tends to preclude this option, but in some cases it may be possible.

Thisgppendix summarizesthecodsof dosng thelandfill, bullding atrendfer dation a the Site, and
trangporting the waste to a large, regional landfill.

Closurecogs(prior to theeffective date of the ground-water monitaring requirements) indudethe
cogsof covering thelandfill andingoecting and maintaining thecover. Thecover congdsof 18inchesof
fill and 6inchesof topsail, andisgraded and planted. Thelandfill isassumed to beingpected annudly and
maintained for 30 years.

- Closurecod for a10ton per day landfill is$196,800. Cover maintenancehasapresant
value of $6,000 over 30 years.

- Closurecod for al ton per day landfill is$46,900. Cover maintenance hasapresent
value of $1,400 over 30 years.

Trander dation costswereavallableonly for a10ton per day fadility. Thecost of $33 perton
assumescondruction of afadlity a anexising Ste(no land costs) and amartization of cgpitd costsover
20 years.

Trangportation codsof $.073 per torHmilewere baseson long-haul vehidestravding betweanthe
transfer station and the regional landfill. A one-way distance of 65 miles was assumed.

Disposd cogtsof $15 per tonwere based on averagetipping feesfor theWest Centra and
Mountain States as reported in the Solid Waste Digest for September 1993.

Resulting annud cogsper fadlity (annudized over 20 yearsat a3 peroant disoournt rate) rangefrom
$18,100for theoneton per day landfill to $162,400 for thetenton per day landfill. Assuming 2.58tons
per year of municipd solid wadtegenerated per household, cost per househadld rangefrom $161 (10 TPD)
to $180 (1 TPD).
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Appendix C: National Annual Costs
for Basdline and for Alternative Scenarios

Asexplanedin Section 5 of thecod andlyss EPA assumed for the purposes of theandyssthat
individud landfillswill beabletoimplement themogt cod-effectivedtandivefor that landfill. Insteed of
goplying onedternaivetodl landfills(eg. assuming thet dl landfillswill collect soil gassamples), EPA
goplied thelowest cogt option fromtable 2 for each landfill type (1 ton per day, 10tonsper day, Syear
remaning life, 10 year remaning life, etc) to that universeof landfills, and then summed dl these cost
estimates to determine national annual costs.

However, becauseof Ste-gpedificfactors and/or Sateregulaory decisons somelandfillsmay
not beableto usethemod codt efedtivedtarndive. Bdow isasummary of annud nationd annud cods
for thebesdineand eech dtamative EPA doesnot expect any onedtamaiveto bechosn by dl landfills
However, by examining nationd annua cogtsof each dterndtive, abetter senseof the possblerange of
costs can be obtained.

ANNUALIZED NATIONAL COSTSUNDER VARIOUS SCENARIOS

Scenario L ow-End Cost High-End Cost

GW monitoring_; (baseline): $7.2 million $26.6 million
Use existing wells (scenario 1): $2.4 million $14.0 million
Indicator parameters (scenario 2): $3.6 million $20.7 million
Geopr obe samples (scenario 3a): $5.7 million $28.6 million
Drill samples (scenario 3b): $6.7 million $33.6 million
Unsaturated zone monitoring (scenario 4): $1.3 million $7.0 million
Resistivity survey (scenario 5): $3.0 million $5.2 million
Gypsum block (scenario 6) $2.3 million $4.7 million
Aggregate of Lowest-Cost Alternativesfor Each | $1.3 million $4.4 million
Landfill Type




